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1.0  
INTRODUCTION 

1.1 PURPOSE 

ā

1.2 SCOPE 

• 

ā

• 

• 

• 

• 

• ā

• 

1.3 STORMWATER MANAGEMENT GUIDELINES 

• 

• 

• 

• ā

• 
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2.0  
SITE AND CATCHMENT CONTEXT 

2.1 CATCHMENT CONTEXT 

FIGURE 1: CATCHMENT AREA OF THE MANGAONE STREAM (THE MANGAONE PRECINCT (PC14 

AREA) IS OUTLINED IN RED AND THE PC14 STRUCTURE PLAN AREA IS OUTLINED IN BLACK) 
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2.2 PC14 STRUCTURE PLAN AREA CONTEXT 

2.2.1 EXISTING LAND ZONE 

ā

FIGURE 2: WAIPĀ DISTRICT PLAN (2017/08/17) 
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FIGURE 3: LATEST IMAGERY WITHIN THE PC14 STRUCTURE PLAN AREA (SURVEY, 2023/06) AND 

THE WIDER C10 GROWTH CELL (LINZ ORTOPHOTO 2021) 

2.2.2 TOPOGRAPHY 
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FIGURE 4: EXISTING LANDFORM 

2.2.3 SURFACE WATER 

2.2.4 GROUNDWATER 
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FIGURE 5: INFERRED GROUNDWATER LEVEL CONTOURS (BECA, 2023) 
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2.2.5 UNDERLYING SOILS 

FIGURE 6: GEOLOGICAL MAP (GNS NEW ZEALAND GEOLOGICAL WEB MAP 1:250K) 
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FIGURE 7: INFILTRATION TEST LOCATION 

2.2.6 EXISTING STORMWATER NETWORK 

ā

2.2.7 PROPOSED LAND ZONE 
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FIGURE 8: PROPOSED ZONING PLAN 
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FIGURE 9: PROPOSED MANGAONE PRECINCT STRUCTURE PLAN (KEY ELEMENTS) OVERLYING AERIAL 

PHOTOGRAPH AND SHOWING INDICATIVE STORMWATER DEVICES 
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3.0  
STORMWATER MANAGEMENT PLAN 

3.1 BEST PRACTICABLE OPTIONS ASSESSMENT 

Table 1: Options Assessment 

PROVISION OPTIONS ASSESSMENT 

• 

• 

• 

• 

• 

• 

• 
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3.2 STORMWATER PROVISIONS AND PERFORMANCE STANDARDS 

Table 2: Stormwater Management Provisions for the Mangaone Precinct 

STORM 
EVENT 

(ARI) 

PROVISION GUIDANCE PROPOSED SOLUTION 

ā

• 

• 

ā

• 

• 

• 

• 

• 
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Table 3: Stormwater Management Provisions for the Mangaone Precinct 

STORM 
EVENT 

(ARI) 

PROVISION GUIDANCE PROPOSED SOLUTION 

• 

• 

• 

• 

• 

3.3 LOW IMPACT DESIGN 

3.4 STORMWATER MANAGEMENT AREAS 

  

Version: 1, Version Date: 13/05/2024
Document Set ID: 11223908



14 

HG PROJECT NO:  A2313738.00 

3.5 STORMWATER NETWORK 

3.5.1 PRIMARY NETWORK 

3.5.2 SECONDARY NETWORK 

3.5.3 END-OF-NETWORK DEVICE 

3.5.4 MANAGING INFLOWS INTO AND THROUGH THE PC14 STRUCTURE PLAN AREA 

3.6 WATER QUALITY TREATMENT 

3.6.1 SOURCE MANAGEMENT 
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3.6.2 PRE-TREATMENT 

3.6.3 END-OF-NETWORK DEVICE 

Table 4: Minimum Requirements for Constructed Wetlands to provide treatment 

WETLAND DESIGN CRITERIA MINIMUM REQUIREMENTS 
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3.7 EROSION PROTECTION 

3.7.1 EROSION PROTECTION OF STORMWATER INFRASTRUCTURE 

3.7.2 EXTENDED DETENTION 

3.8 MANAGEMENT AND MAINTENANCE OF STORMWATER INFRASTRUCTURE 

ā

ā

Table 5: Operation And Maintenance Of Stormwater Infrastructure 

ITEM MAINTENANCE REQUIREMENT FREQUENCY 

A = Annual 

M = Monthly 

BM = Bi-monthly 

AMS = After Major Storm 

S = After Monthly Storm 

RESPONSIBLE ENTITY 

WDC = Waipā District 

Council 
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Table 5: Operation And Maintenance Of Stormwater Infrastructure 

ITEM MAINTENANCE REQUIREMENT FREQUENCY 

A = Annual 

M = Monthly 

BM = Bi-monthly 

AMS = After Major Storm 

S = After Monthly Storm 

RESPONSIBLE ENTITY 

WDC = Waipā District 

Council 

4.0  
HYDRAULIC MODELLING 

4.1 MODELLED SCENARIOS  

Table 6: Catchment Hydrology Modelling Parameters 

PARAMETERS PRE-DEVELOPMENT POST-DEVELOPMENT 
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Table 7: Catchment Hydrology Modelling Parameters 

PARAMETERS PRE-DEVELOPMENT POST-DEVELOPMENT 
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4.2 OUTLET CONTROL 

• 

• 

4.3 MODEL RESULTS 

4.3.1 PC14 STRUCTURE PLAN AREA RUNOFF 

FIGURE 10: RUNOFF TIME SERIES FROM THE PC14 STRUCTURE PLAN AREA FOR 1% AEP 

STORM EVENT 
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4.3.2 DOWNSTREAM IMPACTS 

FIGURE 11: OBSERVATION POINTS WITHIN THE HYDRAULIC MODEL 

Table 8: Summary of changes in peak flows and flood levels 

LOCATION 50% AEP 10% AEP 1% AEP 

 Peak 

flow 

(m/s) 

Flood 

level 

(m RL) 

Peak 

flow 

(m/s) 

Flood 

level 

(m RL) 

Peak 

flow 

(m/s) 

Flood 

level 

(m RL) 
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flood extent which will be confined to 

the existing flood plain area

FIGURE 12: FLOW AND FLOOD LEVEL TIME SERIES IN VICTORIA CULVERT (1% AEP) 
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Table 9: Peak flows and flood levels 

LOCATION PRE-DEVELOPMENT POST-DEVELOPMENT 

 Peak flow 

(m/s) 

Flood level 

(m RL) 

Peak flow 

(m/s) 

Flood level 

(m RL) 
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FIGURE 13: FLOOD LEVEL DIFFERENCE FOR 1% AEP STORM EVENTS 

FIGURE 14: FLOOD LEVEL DIFFERENCE FOR 10% AEP STORM EVENTS 
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FIGURE 15: FLOOD LEVEL DIFFERENCE FOR 50% AEP STORM EVENTS 

5.0  
CONCLUSION AND RECOMMENDATIONS 

• 

• 

• 

• 

o 
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o 

o 

• 

• 

• 

• 

• 

o 

o 

o 

• 
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6.0  
LIMITATIONS 

6.1 GENERAL 
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APPENDIX 1  
FLOOD MAPS 
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Public Roads Lots Total Notes

Catchment Area (m2) -                    155,785            155,785            

(ha) -                    15.5785            15.5785            
Impervious Coverage (%) 60% 75%

Wetland Pool Area Estimate (m2) -                    4,674                4,674                3% of catchment area (Waikato SMG)

(ha) -                    0.4674              0.4674              

Adjusted Wetland Pool Area Estimate (m2) -                    8,880                8,880                

(ha) -                    -                    -                    

C (impervious) 0.80                  0.85                  
C (pervious) 0.25                  0.25                  

Rainfall I (mm) 26.00                26.00                1/3 of 2yr rainfall, max 30mm (Waikato SMG)

Water Quality Catchment Area (m2) -                    109,050            109,050            

(ha) -                    10.9050            10.9050            

Water Quality Volume (m3) -                    2,835                2,835                

Water Quality Volume with 50% Credit (m3) -                    1,418                1,418                

Extended Detention Volume (m3) -                    3,402                3,402                

Total Volume (m3) -                    4,820                4,820                

Q (impervious) (m3/s) -                    0.72                  0.72                  

Q (pervious) (m3/s) -                    0.07                  0.07                  

Forebay Volume as % of WQV 30% Minimum 15% of WQV, 30% if ED is required

Forebay Design Volume (m3) 851                   

Deep Pool Areas @ 0.5 - 1.0 m depth (m2) 3,552                min 40% of estimated wetland area = 1869 sq.m

Shallow Pool Areas @ 0.0 - 0.5 m depth (m2) 5,328                min 60% of estimated wetland area = 2804 sq.m

Estimated Average Forebay Depth (m) 1.00                  

Forebay Surface Area (m2) 851                   

Total Surface Area at WQV (m2) 9,730                

Surface Area at WQV as a % of Catchment 6.25%

Forebay Invert Level (m) 60.00                
Forebay Weir Level / Permanent Water Level (m) 61.50                
Forebay Depth (m) 1.50                  Minimum 1.5m (Waikato SMG)
Deep Pool Invert Level (m) 60.80                
Deep Pool Depth (m) 0.70                  
Shallow Pool Invert Level (m) 61.30                
Shallow Pool Depth (m) 0.20                  
Extended Detention Peak Level (m) 61.85                EDV > 100%. Ok.
Extended Detention Depth (m) 0.35                  

Forebay Volume (m3) 851                   

Internal Side Slopes 1V: H 4.0                    

Base Area (m2) 295                   Assumes forebay is a square shape.

Average Forebay Depth (m) 1.01                  

Number of Deep Pools 3                       Assumes pools are square.

Deep Pools Base Area (m2) 2,490                

Deep Pools Volume (m3) 2,115                

Number of Shallow Pools 2                       Assumes pools are square.

Shallow Pools Base Area (m2) 5,003                

Shallow Pools Volume (m3) 1,033                

Wetland Design Volume

Wetland Catchment
Lots+Roads+Swales+Pond assumed 75% 
Impervious

Runoff Coefficients
Runoff coefficients as per NZ Building Code E1 
Surface Water.

Design Rainfall

Adjusted by a factor of 1.9 to attenuate 100yr 
volume

Water Quality Area (Awq)

Water Quality Volume (Vwq)

Extended Detention Volume (Ved)

Peak Flow Estimates (Qwq)

90% storm adopted from the 1-in-2-year ARI, 1-
hour duration event.

Wetland Bathymetry Design

Internal embankment side slopes are factored 
into depth estimate.

Design Water Levels

Dead Storage - Forebay

Dead Storage- Deep Pools

Dead Storage- Shallow Pools
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Total Water Quality Volume Provided (m3) 3,998                

Target Water Quality Volume (m3) 1,418                

% of Water Quality Volume Provided 282.0% WQV > 100%. Ok.

Internal Side Slopes 1V: H 4.0                    

Extended Detention Top Area (m2) 10,419              Assume wetland is L:W=3:1

Total Extended Detention Volume Provided (m3) 3,525                

Target Extended Detention Volume (m3) 3,402                

% of Extended Detention Volume Provided 104% EDV > 100%. Ok.

Total Surface Area at EDV (m2) 10,419              

Surface Area at EDV as a % of Catchment 6.69%

Qed,design (m
3/s) 0.04                  

Max release rate Qed,max (m
3/s) 0.08                  Assumes 2x Qed.

Orifice diameter (mm) 275                   Largest standard outlet size with Q<Qed

ED Orifice Area (m2) 0.06                  

Dimension h 0.21                  

Qed (m
3/s) 0.08                  OK

Max release rate Q100,max (m
3/s) 0.49                  55% of Q100 less Qed

Orifice diameter (mm) 450                   

Orifice Area (m2) 0.16                  

Design Water Level 62.80                
Dimension h 0.72                  

Q100 (m
3/s) 0.37                  Q100<Q100,max. OK.

Peak Flow Rate (m3/s) 3.70                  Assume = Q100 inflow

Spillway Freeboard above Design Water Level (m) 0.10                  

Spillway Invert Level (m) 62.90                

Depth of Flow over Spillway (m) 0.20                  

Spillway Design Flow Level (m) 63.10                

Spillway Width L (m) 24.10                

Wetland Crest Freeboard above Spill Flow (m) 0.30                  
Wetland Crest Level (m) 63.40                

Total Surface Area at Crest (m2) 13,750              

Surface Area at Crest as % of Catchment 8.83%

Live Storage Volumes

Wetland Crest

Q100 Outlet Orifice Sizing

ED Outlet Orifice Sizing

Emergency Spillway Sizing
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Public Roads Lots Total Notes

Catchment Area (m2) -                    431,150            431,150            

(ha) -                    43.1150            43.1150            
Impervious Coverage (%) 60% 75%

Wetland Pool Area Estimate (m2) -                    12,935              12,935              3% of catchment area (Waikato SMG)

(ha) -                    1.2935              1.2935              

Adjusted Wetland Pool Area Estimate (m2) -                    25,222              25,222              

(ha) -                    -                    -                    

C (impervious) 0.80                  0.85                  
C (pervious) 0.25                  0.25                  

Rainfall I (mm) 26.00                26.00                1/3 of 2yr rainfall, max 30mm (Waikato SMG)

Water Quality Catchment Area (m2) -                    301,805            301,805            

(ha) -                    30.1805            30.1805            

Water Quality Volume (m3) -                    7,847                7,847                

Water Quality Volume with 50% Credit (m3) -                    3,923                3,923                

Extended Detention Volume (m3) -                    9,416                9,416                

Total Volume (m3) -                    13,340              13,340              

Q (impervious) (m3/s) -                    1.99                  1.99                  

Q (pervious) (m3/s) -                    0.19                  0.19                  

Forebay Volume as % of WQV 30% Minimum 15% of WQV, 30% if ED is required

Forebay Design Volume (m3) 2,354                

Deep Pool Areas @ 0.5 - 1.0 m depth (m2) 10,089              min 40% of estimated wetland area = 5174 sq.m

Shallow Pool Areas @ 0.0 - 0.5 m depth (m2) 15,133              min 60% of estimated wetland area = 7761 sq.m

Estimated Average Forebay Depth (m) 1.15                  

Forebay Surface Area (m2) 2,047                

Total Surface Area at WQV (m2) 27,269              

Surface Area at WQV as a % of Catchment 6.32%

Forebay Invert Level (m) 60.00                
Forebay Weir Level / Permanent Water Level (m) 61.50                
Forebay Depth (m) 1.50                  Minimum 1.5m (Waikato SMG)
Deep Pool Invert Level (m) 60.80                
Deep Pool Depth (m) 0.70                  
Shallow Pool Invert Level (m) 61.30                
Shallow Pool Depth (m) 0.20                  
Extended Detention Peak Level (m) 61.85                EDV > 100%. Ok.
Extended Detention Depth (m) 0.35                  

Forebay Volume (m3) 2,354                

Internal Side Slopes 1V: H 4.0                    

Base Area (m2) 1,105                Assumes forebay is a square shape.

Average Forebay Depth (m) 1.15                  

Number of Deep Pools 3                       Assumes pools are square.

Deep Pools Base Area (m2) 8,234                

Deep Pools Volume (m3) 6,413                

Number of Shallow Pools 2                       Assumes pools are square.

Shallow Pools Base Area (m2) 14,582              

Shallow Pools Volume (m3) 2,972                

Wetland Design Volume

Wetland Catchment
Lots+Roads+Swales+Pond assumed 75% 
Impervious

Runoff Coefficients
Runoff coefficients as per NZ Building Code E1 
Surface Water.

Design Rainfall

Adjusted by a factor of 1.95 to attenuate 100yr 
volume

Water Quality Area (Awq)

Water Quality Volume (Vwq)

Extended Detention Volume (Ved)

Peak Flow Estimates (Qwq)

90% storm adopted from the 1-in-2-year ARI, 1-
hour duration event.

Wetland Bathymetry Design

Internal embankment side slopes are factored 
into depth estimate.

Design Water Levels

Dead Storage - Forebay

Dead Storage- Deep Pools

Dead Storage- Shallow Pools
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Total Water Quality Volume Provided (m3) 11,739              

Target Water Quality Volume (m3) 3,923                

% of Water Quality Volume Provided 299.2% WQV > 100%. Ok.

Internal Side Slopes 1V: H 4.0                    

Extended Detention Top Area (m2) 28,414              Assume wetland is L:W=3:1

Total Extended Detention Volume Provided (m3) 9,744                

Target Extended Detention Volume (m3) 9,416                

% of Extended Detention Volume Provided 103% EDV > 100%. Ok.

Total Surface Area at EDV (m2) 28,414              

Surface Area at EDV as a % of Catchment 6.59%

Qed,design (m
3/s) 0.11                  

Max release rate Qed,max (m
3/s) 0.22                  Assumes 2x Qed.

Orifice diameter (mm) 350                   Largest standard outlet size with Q<Qed

ED Orifice Area (m2) 0.10                  

Dimension h 0.18                  

Qed (m
3/s) 0.11                  OK

Max release rate Q100,max (m
3/s) 0.50                  55% of Q100 less Qed

Orifice diameter (mm) 400                   

Orifice Area (m2) 0.13                  

Design Water Level 62.80                
Dimension h 0.75                  

Q100 (m
3/s) 0.30                  Q100<Q100,max. OK.

Peak Flow Rate (m3/s) 8.75                  Assume = Q100 inflow

Spillway Freeboard above Design Water Level (m) 0.10                  

Spillway Invert Level (m) 62.90                

Depth of Flow over Spillway (m) 0.20                  

Spillway Design Flow Level (m) 63.10                

Spillway Width L (m) 57.64                

Wetland Crest Freeboard above Spill Flow (m) 0.30                  
Wetland Crest Level (m) 63.40                

Total Surface Area at Crest (m2) 33,764              

Surface Area at Crest as % of Catchment 7.83%

Live Storage Volumes

Wetland Crest

Q100 Outlet Orifice Sizing

ED Outlet Orifice Sizing

Emergency Spillway Sizing
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